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I. PROJECT BACKGROUND

The existing stee] tubular truss pedestrian bridge was scoped April 2002. The scoping study
identified a 20% average section loss of the steel members and an existing minimum underclearance
of 16.2 feet. The scoping study identified the replacement alternative as the preferred alternative
based on life cycle costs. The construction cost estimate identified in the scope for the reconstruction
option was $308,689. This cost was based on a new 142°x8’ bridge with no approach treatiment or
revisions to substructures. The scoping study did not address site issues or address functional
upgrades such as handicap access. The estimate was developed based on the 2002 CALL FOR
PROJECTS - BRIDGE REPAIR COST ESTIMATE guide. The

programmed amount is currently $226,090.

The purpose of the study is to identify feasible alternatives to
rehabilitate or reconstruct the bridge. The alternatives have been
developed to incorporate existing avatlable information, ADA
provisions, sile issues, and functional requests of Farmington Hills and
Harrison High School.

As several of the approach alternatives incorporate functional requests that extend beyond the ROW
and all costs were significantly over the programmed amount, no preferred alternative was identified
at this time. Receipt and incorporation of comments will complete this P/PMS Task 3370 - Structural
Study.

II. DESIGN CONSIDERATIONS

A. PEDESTRIAN OVERPASS FUNCTIONAL

1. Farmington Hills and Harrison High School utilize the overpass extensively and desired to
upgrade it.

2. The parking lot 10 the south {elementary school) is used as overflow parking for athletic
cvents,

3. The south approach is currently lighted.

4. A straight ramp would be the most efficient for ADA requirements and pedestrian desire for
the shortest route.

5. A straight stairway in conjunction with the switchback options to stay within the R.O.W.
would still allow the shortest route for non-handicap pedestrians.

B. BRIDGE GEOMETRICS

l. Height
a. The proposed minimum underclearance of [7” ~ 3 is about | foot higher than the
existing.
2, Width

a. The proposed clear bridge width is 10 feet, as there is minimal difference in cost
compared to the AASHTO minimum of 8 feet.
b. The existing clear width is less than 5°.
3. Length (See Attachment C — Existing General Plan of Structure)
a. The existing bridge abutments are 11 feet from edge of metal.
b. The distance between the edge of metal EB and WB is 116°.
c. The standards call for a clear distance of 34 feet from the edge of metal.
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d. Options are given for replacement in-kind (142° main span) and to upgrade to current
standards (190" min. main span).

4. Alignment

5.

a. Horizontal
. There is no apparent code or policy criteria dictating horizontal alignment beyond
functionality.
ii. The proposed horizontal alignment options were chosen based on function,
constructability, R.O.W., and costs. (Also see “Maintaining Traffic)
b. Vertical Alignment
i.  ADA and Michigan Barrier Free requirements govern the rate of elevation change
(grades)
ii. A grade of over 5% is considered a ramp, and thus required to meet the ramp
requirements of ADA and Michigan Barrier Frec.
ii. A maximum allowable grade of 8.33% (1 vertical to 12 horizontal) was used in the
layouts. This maximum grade requires a 5° landing every 30 feet.
Type
a. A prec-engineered, pre-manufactured steel truss bridge was used for this study analysis.
Weights and delivered costs were obtained from Continental Bridge Company.
b. This bridge type and stylc was also used on the recently constructed pedestrian crossing
over 1-696 along Farmington Road 1.5 miles west.

C. EXISTING SUBSTRUCTURES

l.

Soil Boring information from the 1962 plans call out the soils at the footing elevation as
“plastic yellow mottled silty clay”. Blow count information was not given.

The existing substructures utilized a soil bearing of about 3000 psf.

The proposed dead load + live load bearing pressure would be about 4500 psf if the new
bridge was placed on the existing 9'x9’ spread footings.

[t would not be feasible to geometrically utilize the existing abutments for the option to
increase the bridge length to satisfy clear zone standards.

D. MAINTAINING TRAFFIC

1.

2.

A detailed maintaining traffic plan was not included with this study. All reconstruction
options would have similar issues and costs.

Construction Considerations

a. Offset new bridge to west

i.  Allows maintaining pedestrian traftic during construction.

ii. Reduces the number of expressway closures as the existing bridge superstructure can
be removed at the same time the new one is installed.

b. Span Entire Expressway

i.  Eliminates work and lane closures to construct a picr.

il. 'Would require closure of both EB and WB simultaneously.

iti. Would require a 2-lane closure for each crane.

iv. Anticipate two 15-minute expressway closures. One to remove the existing trusses
and one to install new bridge. (Based on information from a rigging company,
McNally-Nimergood).

v. The cost difference between the one and two span options is minimal (within 10%).

Based on the above considerations and similar costs only the option to offset the bridge to the
west and utilizing a 1-span main crossing is illustrated.

[
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E. ROW.

. The existing bridge and stairway approaches are within the
existing R.O.W,

2. The property beyond the north R.O.W. is owned by
Harrison High School.

3. The property beyond the south R.O.W. is privately owned
by the Beachview Swim and Tennis Club.

4. Detailed R.O.W acquisition issues were not included

with this study. Standing at southem boardwalk appreach
5. Grading casements would be required for all options. looking cast 1{" B‘*“C""";W Swim and
enmis Club.

F. EARTH BERM (NORTH APPROACH)

I. The existing walkway cuts though the earthen sound and
visual berm,

2. The school would like to maintain a continuous sound and
visual berm/barrier and possibly land the bridge approach
on the berm.

3. The berm is on the school’s property and would require a

, \ . ) ) Loaking SW at existing walk through
grading permit {o incorporate with the bridge.

berm at north approach

G. BOARDWALK (SOUTH APPROACH)

I. The boardwalk at the south approach is not only the
existing bridge approach, it is also part of a nature walkway
trail system connecting a trail that runs parallel to the
R.O.W.

2. Itis considered necessary for the boardwalk to remain in
place for all the options considered as it is part of the local
trail system,

3. The boardwalk is currently in good condition and lighted. : :

4. The boardwalk crosses the wetland area. Looking north along boardwalk.

H. WETLAND (SOUTH APPROACH)

1. The wetland is located outside the R.O.W. at the south
approach and is privately owned by the Beachview Swim
and Tennis Club.

2. Spanning the wetland with a bridge structure is considered
necessary to minimize impacts for the option to extend the
ramp through this area (in lieu of embankment).

Wetland area looking west from boardwalk.

|
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I. UTILITIES

1. No utilities have been identified that would significantly influence costs or construction.

III. STUDY OPTIONS

The options have been developed incorporating “Design Considerations™ identified in the previous
section. The north and south approach options have been separated due to differing site issues. The
option plan layouts and detailed cost breakdowns are included as Attachments A and B.

OPTION SUMMARY
OFTION DESCRIPTION COST
SOUTH APPROACH [ (S) SWITCHBACK RAMP WITHIN RO.W. $460,000
SOUTH APPROACH - 2 (3) STRAIGHT RAMP OVER WETLAND., 8.33% 823,350
NORTH APPROACH - 3 (N) STRAIGHT EMBANKMENT, 5% $136,400
NORTH APPROACH - 4 [N) STRAIGHT EMBANKMENT, 8.33% S141,900
NORTH APPROACH - 5 (N) SWITCHBACK RAMP WITHIN R.O.W. 430, 100
NORTH APPROACH - 6A (N) | STRAIGHT RAMP TO EXISTING BERM, 5% $208 450
NORTH APPROACH - 6B (M) | RELOCATE BERM, SWITCHBACK DOWN BERM, 5% $208,450
BRIDGE - 142’ LENGTH I-SPAN, REPLACE IN KIND $374,550
BRIDGE - 150" LENGTH [-SPAN, EXTEND CLEAR ZONE $462,000
SAMPLE OPTIONAL COSTS
1. Option to stay within R.O.W., 190" main span

s = $ 460,900

S(N) = $ 430,100

190" Span = $ 462,000

Total = $ 1,353,000
2. Option to span wetland and relocate berm, 190° main span

2(8) = $ 823,350

6B (N) = $ 208,450

160” Span = $ 462,000

Total = $ 1,562,800

| |
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IV. REHABILITATION OPTIONS

Rehabilitation of the structure would consist of meeting minimal accepted standards both
structurally and geometrically which is not considered feasible based on the following:

l.  The minimum recommended clear width of 8’ could not be feasibly obtained by modifying
the existing 5° wide structure.

2. The minimum current pedestrian standards are intended to allow for handicap access. The
approaches would require reconstruction to incorporatc ramps.

3. The minimum recommendcd offset from the edge of metal to the face of the abutment would
require a longer main span which would require reconstruction.

4. The current rate of deterioration would suggest a future closure if not stopped. It would not
appear cost effective to invest the money into cathodic protection and paint considering the
deficiencics noted above.

V. PROJECT SCHEDULE

The projcet schedule will be dictated by the Michigan Department of Transportation and
therefore has not been included with this structure study.

SUPPLEMENTAL PHOTOS

Looking north at Harrison H.S.
Looking SW at existing berm.,

Looking west along centerlineg of bem. Looking west at optional touchdown
location on south side approach.
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